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1. Title of the Invention 



1-19-2 Honan, Suginami-ku, Tqkyo-to 
Dai Nippon Printing Co., Ltd. 

12-banchi, 1-chome Tanikaga-cjio, Shinjuku-ku, Tokyo-to 
ONISH1, Atsumi 



Adhesive C< imposition for Laminate 



2. Extent of Patent Claims 
What Is Claimed Is: 

An adhesive composition for an electron be am hardening laminate consisting of a compound 
with an ethylenic unsaturated bond and a li lear saturated polyester resin composing between 
5 and 60% by weight of the total. 
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. .1 

3. DETAILED DESCRIPTION OF THE In|/ENTION 
The present invention relates to an adhesive composition for an electron beam hardening lami- 
nate. In further detail, the present inventior relates to an adhesive composition for an electron 
beam hardening laminate that can provide |uv adhesive layer that is flexible and has excellent 
adhesive force. 



Various types of lamination films are being used, primarily as packaging materials. Methods to 
produce these lamination films are already known, including dry lamination, extrusion lami- 
nation, and wet lamination, and the like. Adl iesives are used for this lamination, and for instance 
polyurethane adhesive, polyacrylic ester achesive, epoxy resin adhesive, vinyl chloride/vinyl 

adhesive, and the like, are used. However, these 
adhesives are dissolved and used in organic solvents such as ethyl acetate, methyl ethyl ketone, 
toluene, xylene, or hexane, or the like, so di ring the adhesion operation or during drying, large 

no the atmosphere, which not only has the problem 
of significantly degrading the working en^ ironment, but also is very uneconomical from a 
thermal perspective. Furthermore, because tr ice amounts of organic solvent cannot be prevented 
from remaining between the laminate films, the use in applications where odors are undesirable 

easily be absorbed, and even if used, product value 
solvent. Furthermore, the use of large amounts of 



or in packaging for materials where odors cai 
will be degraded by the odor of the residua 
organic solvent is not preferable from the vie ypoint of consuming natural resources 



In contrast, an electron beam hardening adhefciqn 
only eliminates the problems with a convent onal 
adhesive as described above, but also prov d 
creased so productivity is increased, a long 
space is reduced, production control is simplified 
material losses during start up and stopping 
for lamination films using packaging mated il 
expected to harden completely, so there are 
layer obtained is low, and the adhesive strength 



method which uses a solvent-free adhesive not 
laminate method which uses a solvent diluted 
les advantages such as the line speed can be in- 
drying furnace is not necessary, equipment floor 
with momentary start up and stopping, and 
minimized, so broad use is anticipated, primarily 
. However, adhesives which use this method are 
( isadvantages in that the flexibility of the hardened 
is still insufficient. 
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The present invention is a new compositioij that improves the flexibility and adhesion of adhe- 
sives for conventional electron beam hardening laminates, and consists of a compound with an 
ethylenic unsaturated bond and a linear sattfrated polyester resin composing between 5 and 60% 
by weight of the total. If the amount is less I ion 5%, the flexibility of the hardened adhesive will 
be poor, but if the amount exceeds 60%, thi viscosity of the composition will be high, and the 
painting process will be difficult. 

The linear saturated polyester resin of the pi ssent invention consists of a diacid base residue and 
a diol residue, and resin which has a mole< ular weight between 10,000 and 30,000, a limiting 
viscosity between 0.5 and 1.0, and a glass tr insition temperature of 10°C or lower is suitable for 
the present invention. Examples of the dib isic acid component include aromatic dicarboxylic 
acids such as terephthalic acid, isophthalic icid, 1, 2-bis(P-carboxyphenoxy) ethane, 2, 2-bis(P- 
carboxyphenyl) propane, and aliphatic carbcxylic acids such as dicarboxylic acid, succinic acid, 
adipic acid, and subacic acid and the like. Examples of the diol component include aliphatic, 
aromatic, and alicyclic diols such as ethyle le glycol, propylene glycol, tetramethylene glycol, 
pentamethylene glycol, 2, 2-dimethyltrimeth dene glycol, hexamethylene glycol, P-xylene glycol, 
and cyclohexane dimethanol. Furthermore, i he diol component may also be a block copolymer 
polyester which has as polymer componen s aliphatic polyester glycols such as polyethylene 
glycol, polypropylene glycol, polytetrameth /lene glycol, polyethers such as the copolymers of 
ethylene oxide and propylene oxide, polyne >pentyl acetate, and polyneopentyl adipate, and the 
like. 



lauryl methacrylate, and other methacry 
dimethylacrylamide, N-N diisopropyl 



Examples of the compound with an ethyleni ; unsaturated bond of the present invention include 
polyester (meth)acrylate, polyurethane (m sth)acrylate, polyepoxy (meth)acrylate, polyether 
(meth)acrylate, and other prepolymers; styrene, a-styrene, vinyl acetate, and other olefinic 

acrylate, 2-hydroxyethyl acrylate, methoxyethyl 
acrylate, butoxyethyl acrylate, butyl acrylat4 methoxybutyl acrylate, cyanoacrylate, cyanoethyl 
acrylate, phenyl acrylate, and other acrylate esters; methyl methacrylate, propyl methacrylate, 
methoxyethyl methacrylate, ethoxymethyl m|thacrylate, phenyl methacrylate, ethyl methacrylate, 

ate esters; acrylamide, methacrylamide, N-N- 
ide, NJN-didecylacrylamide, N,N-dimethyl 



la iru< 
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methacrylamide, N,N- diethylmethacrylajiide and other unsaturated carboxylamide and 
derivatives thereof; 2-(N,N-dimethylamine) fethyl acrylate, 2-(N,N-dimethylamino) ethyl acrylate, 
2-(N,N-dibenzylamino) ethyl acrylate, (N ,N-dimethylamino) methyl methacrylate, 2-(N,N- 

similar compounds; ethylene glycol diacrylate, 
ol diacrylate, 1,6-hexanediol diacrylate, diethylene 
glycol diacrylate, triethylene glycol diacry ate, dipropylene glycol diacrylate, ethylene glycol 
dimethacrylate, propylene glycol dimethacr late, diethylene glycol dimethacrylate, and other by 

triacrylate and other trifunctional monomers or 
similar compounds, and these compounds m \y be used individually or two or more may be used 
as a blend. 



diethylamino) propyl acrylate and other 
propylene glycol diacrylate, neopentyl glyc 



The adhesive composition of the present irv ention is prepared by blending and kneading using 
standard methods while heating the afore mentioned components if necessary to make an 
adhesive with a viscosity in a range betweei 100 and 800 cp. Note, if necessary, plasticizers or 
polymerization inhibitors, or the like, may tje added to the adhesive composition of the present 
invention. j 



The composition of the present invention is lsed for adhesion between similar or different types 
of films such as paper, plastic, or metal, and he like. Examples of plastic films include stretch or 
non-stretch films of various resins such as cellophane, low density, medium density, or high 
density polyethylene, polypropylene, polyethylene terephthalate, polyamide, polycarbonate, 
polyacetate, polyvinylchloride, polyvinylider echloride, polyvinyl alcohol, ethylene-vinyl alcohol 
copolymer, ethylene-vinyl acetate copolyme , ethylene-a- olefin copolymer, ionomer resin, and 
poly-1, 2-butadiene, as well as metal vapor deposition films such as aluminum, or the like, or 
paint films such as polyvinylidene chloride, anyl chloride-vinyl acetate copolymer, or hardened 
[illegible] formed on these plastic films. If n< cessary, these films may be surfaced treated with a 
Corona treatment, or the like, prior to applica ion of the adhesive. 



In order to obtain a laminate film using the 
any part of a base material film is coated 
of between 0.2 and 20 g/m 2 , preferably between 



wit 1 



aphesive composition of the present invention, all or 
the composition of the present invention at a rate 
0.4 and 10 g/m 2 , using a gravure coating method, 
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roll coating method, or the fl ex o^re verse m 
(either the same or a different type than th< 



irradiate the adhesive layer with an electron 
high speed or a method where a continuous 



;thod, or the like, and then applying a different film 
base material film), or extruding another film base 



material and then laminating multiple layei 3 together, after which the adhesive composition is 
hardened using electron beam irradiation. Laminate films with three or more layers can be 
obtained by a method where the aforementioned method is repeated using a multiple layer film 
as a base material, or a method where 3 or it ore films to which the adhesive of the present inven- 
tion has been applied are overlaided and nultiple layers of adhesive are hardened by a single 
electron beam irradiation. 



The electron beam used to harden the adhefcive is an electronic beam with energy in the range 
between 50 to 1000 KeV, preferably between 100 and 300 KeV, irradiated from one of various 
types of electron beam accelerators includiig a Cockcroft-Walton accelerator, Van de Graaff 
accelerator, resonance transformer accelerator, insulated core transformer accelerator, linear 
accelerator, dynamitron accelerator, or hi { h-frequency accelerator, or the like. In order to 

beam, either a method where a spot beam travels at 
:urtain shaped beam is continuously irradiated from 
a linear filament is used. Normally surface i radiation is performed by continuously moving the 
object that is subject to irradiation. 



The adhesive composition of the present 
Therefore, a laminate film made odor-fre 
irradiation in this manner can be extremely 
food and drugs. 



invention is basically a solvent free composition. 
5 by completely hardening using electron beam 
lseful as a packaging material for various types of 



The present invention will be more 
embodiments. 



sp< cifically described below using the following 



Embodiment 1 

Pyron 300 (product of Toyo Boshoku)(linear 
Elestra XRA/234 (product of Mitsui Toatsu) 
2-hydroxyethyl acrylate 



aturated polyester) 
(bolyester acrylate) 



30% by weight 
30% by weight 
40% by weight 
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The aforementioned formulation was heatec to 125°C to completely dissolve the linear saturated 
polyester which was a solid, in order to obt lin a uniform liquid composition with a viscosity of 
700 cp (measured at 25°C). 



This composition was applied to a 12 nm 
film which had been corona treated, at a rate 
polyethylene film which had been corona 
This combined film (width 450 mm) was rdlled 
ment while a 150 keV, 5 mA curtain-shaped 
elongated polyethylene terephthalate film side 
electron beam accelerator (product of Energ 
harden the adhesive. The adhesive strength j(tei 
of the laminate film obtained was 830 g/15 r im 



thick biaxially elongated polyethylene terephthalate 
of 40 g/m 2 using a gravure roller, and a 50 ^m thick 
reated similar to as described above was overlaid, 
at a rate of 60 m/minute in a nitrogen environ- 
electron beam was irradiated from the biaxially 
at an intensity of 1.0 Mrad from a low energy 
;y Science, Electrocurtain CB20d50/30), in order to 
>nsile speed 300 mm/min, tensile angle T shaped) 



Furthermore, a 60 nm polypropylene film 
aforementioned embodiment, and when a te}t 
sive strength obtained was 760 g/15 mm. 



was used in place of the polyethylene film of the 
was performed using the same adhesive, the adhe- 



Embodiment 2 

Pyron 300 (product of Toyo Boshoku)(lineaj| saturated polyester) 
Aronix 6100 (product of Toa Gohsei) (oligomer acrylate) 
2- hydroxyethyl acrylate 



The above formulation was heated to 125X 
which was a solid, in order to obtain a 
at 25°C ). 



The same adhesion test as Embodiment 1 
strength of the laminate film obtained was 
ethylene terephthalate film and a polyethylene 



45% by weight 
30% by weight 
25% by weight 



to completely dissolve the linear saturated polyester 
unifoijp composition with a viscosity of 580 cp (measured 



as performed using this composition. The adhesive 
810 g/15 mm between a biaxially elongated poly- 
film, and was 790 g/15 mm between a biaxially 
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elongated polyethylene terephthalate film ar|d a polypropylene film. 



Agent Patent Attorney ONISHI, At 



unu 
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